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Experimental 

Crystal data 

C 21 H 21 N0 2 C 3 H 7 NO 
M, = 392.48 
Monoclinic, P%/n 
a = 13.675 (3) A 
b = 9.6518 (19) A 
c = 16.505 (3) A 
P = 102.84 (3)° 

Data collection 

Rigaku Mercury2 (2x2 bin mode) 
diffractometer 

Absorption correction: multi-scan 
(CrystalClear; Rigaku, 2005) 
T mi „ = 0.963, r miix = 0.989 

Refinement 

R[F 2 > 2a(F 2 )] = 0.066 

wR(F 2 ) = 0.184 

S = 1.03 

4874 reflections 



V = 2123.9 (7) A 3 
Z = 4 

Mo Ka radiation 
fl = 0.08 mm~' 
T = 293 K 

0.25 x 0.22 x 0.20 mm 



21445 measured reflections 
4874 independent reflections 
2223 reflections with / > 2o"(7) 
R iM = 0.100 



262 parameters 

H-atom parameters constrained 
A/w = 0.20 e A~ 3 
Ap,^ = -0.17 e A~ 3 



The title compound, C 2 iH2iN02-C 3 H 7 NO, was synthesized by 
solvent-free one-pot three-component reaction of naphthalen- 
2-ol, 2-hydroxybenzaldehyde and pyrrolidine. The dihedral 
angle between the naphthalene ring system and the benzene 
ring is 77.74 (6)°. The pyrrolidine ring assumes an envelope 
conformation. An intramolecular O— H- ■ N and an inter- 
molecular O— H- ■ O hydrogen bond are observed. 

Related literature 

For background to Betti-type reactions, see: Pu & Yu (2001); 
Yuan (2005). For ring puckering parameters, see: Cremer & 
Pople (1975). 




Table 1 

Hydrogen-bond geometry (A, °). 



D-H-A 




D-H 


H-A 


D -A 


D-H-A 


02-H2^- ■ 


■Nl 


0.82 


1.88 


2.565 (3) 


140 


03-H3/1- ■ 


•Ol 


0.82 


1.86 


2.678 (3) 


173 



Data collection: CrystalClear (Rigaku, 2005); cell refinement: 
CrystalClear, data reduction: CrystalClear; program(s) used to solve 
structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine 
structure: SHELXL97 (Sheldrick, 2008); molecular graphics: 
SHELXTL (Sheldrick, 2008); software used to prepare material for 
publication: SHELXL97. 

This work was supported by Southeast University. 



Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: RZ2712). 
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Wen-xiang Wang 

Comment 

The so-called Betti base derivatives, which can be synthesized by many ways (Pu & Yu, 2001; Yuan, 2005), have been of 
great interest in coordination chemistry. Herein the crystal structure of one such compounds obtained by solvent free, 
one-pot, three-component domino reaction of naphthalen-2-ol, 2-hydroxybenzaldehyde and pyrrolidine is reported. 

In the molecule of the title compound (Fig. 1) the bond lengths and angles are well within the expected range. The 
dihedral angle between the naphthalene ring system and the benzene ring is 77.74 (6)°. The pyrrolidine ring adopts an 
envelope conformation, with puckering parameters (Cremer & Pople, 1975) Q = 0.408 (3) A and (p = 170.7 (5)°. An 
intramolecular O — H— N hydrogen bond (Table 1) stabilizes the molecular conformation. In the crystal structure, the 
molecules interact via an intermolecular O — H-0 hydrogen bond (Table 1). 

Experimental 

A dry 50 ml flask was charged with 2-hydroxybenzaldehyde (10 mmol), naphthalen-2-ol (10 mmol) and pyrrolidine (10 
mmol). The mixture was stirred at 100°C for 5 h, then ethanol (15 ml) was added. After refluxing for 30 minutes, the 
precipitate was filtrated out, washed with ethanol for 3 times and purified by recrystallization from a mixed solution of 
dichloromethane, methanol and DMF (30:8:10 v/v/v) to give crystals of the title compound suitable for X-ray analysis. 

Refinement 

All H atoms were calculated geometrically and refined using a riding model, with C — H = 0.93-0.98 A, O — H = 0.82 A, 
and with t/ iso (H) = 1.2 U^(C) or 1.5 U eq (C, O) for methyl and hydroxy H atoms. 

Computing details 

Data collection: CrystalClear (Rigaku, 2005); cell refinement: CrystalClear (Rigaku, 2005); data reduction: CrystalClear 
(Rigaku, 2005); program(s) used to solve structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine structure: 
SHELXL97 (Sheldrick, 2008); molecular graphics: SHELXTL (Sheldrick, 2008); software used to prepare material for 
publication: SHELXL97 (Sheldrick, 2008). 
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Figure 1 

The molecular structure of the title compound with displacement ellipsoids drawn at the 30% probability level. Intra- and 
intermolecular hydrogen bonds are shown as dashed lines. 

1-[(2-Hydroxyphenyl)(pyrrolidin-1-yl)methyl]naphthalen-2-ol iV,iV-dimethylformamide monosolvate 



Crystal data 

C 2 iH 21 N02-C 3 H 7 NO 
M r = 392.48 
Monoclinic, P2\ln 
Hall symbol: -P 2yn 
a = 13.675 (3) A 
6 = 9.6518 (19) A 
c= 16.505 (3) A 
P= 102.84 (3)° 



V= 2123.9 (7) A 3 
Z=4 

7^(000) = 840 

£> x = 1.227 MgnT 3 

Mo Ka radiation, 1 = 0.71073 A 

Cell parameters from 3860 reflections 

(9 = 2.3-27.5° 

fi = 0.08 mnr 1 
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r=293 K 
Prism, colourless 

Data collection 

Rigaku Mercury2 (2x2 bin mode) 

diffractometer 
Radiation source: fine-focus sealed tube 
Graphite monochromator 
Detector resolution: 13.6612 pixels mm" 1 
CCD Profile fitting scans 
Absorption correction: multi-scan 

(CrystalClear; Rigaku, 2005) 
7^ = 0.963,7^ = 0.989 

Refinement 

Refinement on F 2 

Least-squares matrix: full 

7?[F > la^F 2 )] = 0.066 

wR{F 2 ) = 0.184 

S = 1.03 

4874 reflections 

262 parameters 

0 restraints 

Primary atom site location: structure-invariant 
direct methods 



0.25 x 0.22 x 0.20 mm 



21445 measured reflections 
4874 independent reflections 
2223 reflections with I > 2o(I) 
R mt = 0.100 

^max = 27.5°, 6 mm = 3.0° 
h = -17— >17 
£=-12^12 
/ = -21->21 



Secondary atom site location: difference Fourier 
map 

Hydrogen site location: inferred from 

neighbouring sites 
H-atom parameters constrained 
w = 1/[cj 2 (F 0 2 ) + (0.073 IT 3 ) 2 + 0.0577P] 

where P = (F 0 2 + 2F 2 )/3 
(A/ t j) max < 0.001 
A/w = 0.20 e A~ 3 
Ap mm = -0.17 e A~ 3 



Special details 

Geometry. All e.s.d.'s (except the e.s.d. in the dihedral angle between two l.s. planes) are estimated using the full 
covariance matrix. The cell e.s.d.'s are taken into account individually in the estimation of e.s.d.'s in distances, angles and 
torsion angles; correlations between e.s.d.'s in cell parameters are only used when they are defined by crystal symmetry. 
An approximate (isotropic) treatment of cell e.s.d.'s is used for estimating e.s.d.'s involving l.s. planes. 
Refinement. Refinement of F 2 against ALL reflections. The weighted 7?-factor wR and goodness of fit S are based on F 2 , 
conventional i?-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > a{F 2 ) is used 
only for calculating 7?-factors(gt) etc. and is not relevant to the choice of reflections for refinement. i?-factors based on F 2 
are statistically about twice as large as those based on F, and R- factors based on ALL data will be even larger. 



Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A 2 ) 





X 


y 


z 


11- *IU 

"^iso ' >^eq 


02 


0.86622 (14) 


0.7318 (2) 


1.01567(12) 


0.0696 (6) 


H2A 


0.8484 


0.7762 


1.0522 


0.104* 


03 


0.59379(14) 


1.15741 (19) 


1.04615 (12) 


0.0620 (6) 


H3A 


0.5723 


1.2281 


1.0636 


0.093* 


Nl 


0.73008 (15) 


0.8368 (2) 


1.08164(11) 


0.0421 (5) 


C8 


0.72196(18) 


0.8476 (3) 


0.93131 (15) 


0.0396 (6) 


C16 


0.66100(19) 


0.8697 (2) 


0.84998 (15) 


0.0414 (6) 


C15 


0.5776 (2) 


0.9595 (3) 


0.83292 (16) 


0.0508 (7) 


H15A 


0.5614 


1.0099 


0.8761 


0.061* 


CI 


0.69749 (19) 


0.9227 (2) 


1.00552 (14) 


0.0397 (6) 


H1A 


0.6245 


0.9335 


0.9952 


0.048* 


C9 


0.8026 (2) 


0.7581 (3) 


0.94091 (17) 


0.0508 (7) 


C17 


0.6846 (2) 


0.7971 (3) 


0.78094(16) 


0.0518(7) 


C7 


0.8420 (2) 


1.0914(3) 


1.00816 (15) 


0.0540 (7) 
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Atomic displacement parameters (A 2 ) 

rj» LP LP LP LP LP 

02 0.0655 (13) 0.0786(15) 0.0595 (14) 0.0240(11) 0.0028(11) -0.0003 (11) 

03 0.0592(13) 0.0468(12) 0.0864(15) -0.0006(10) 0.0300(11) -0.0142(10) 
Nl 0.0557 (13) 0.0384(12) 0.0315 (11) -0.0083 (11) 0.0085 (10) 0.0001 (9) 
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— U.UU4/ (14) 


CzU 


A AA/1 /OA 

u.uy4 (Z) 


A AOA /OA 

U.UoU (z) 


AA-1CO /10A 

U.U4DZ (lo) 


A A 1 /; 1 / 1 AA 

— u.uioi (iy) 


A A 1 1 A /I TA 

U.U134 (1 /) 


A A A AT / 1 TA 

u.uuy / (i /) 


1 o 

ciy 


A 1 1 /I /'J A 
U.114 (3) 


A ATT /OA 

U.U / / (z) 


A AC O /OA 

U.UDo (z) 


A A"5 A /OA 

-U.U3U (z) 


A AA/C /OA 

U.UUo (z) 


A A 1 C 1 / 1 AA 

u.uidi (iy) 


Co 


A AT 1 /OA 
U.U / 1 (Z) 


a att /oa 
U.U / / (z) 


A AC 11 /1 OA 

u.uDii (iy) 


A A1A /OA 
— U.U3U (Z) 


AA101 /1/CA 

U.Ulzl (lo) 


O OO*20 /1 TA 

U.UU3Z (1 /) 


N2 


0.0663 (17) 


0.0551 (17) 


0.082 (2) 


0.0039 (14) 


0.0228 (15) 


-0.0131 (15) 


01 


0.1021 (19) 


0.0734(17) 


0.101 (2) 


-0.0031 (13) 


0.0463 (16) 


-0.0201 (15) 


C22 


0.065 (2) 


0.056 (2) 


0.097 (3) 


-0.0124(17) 


0.018(2) 


-0.010 (2) 


C23 


0.136(4) 


0.094 (3) 


0.084 (3) 


-0.007 (3) 


0.028 (2) 


-0.020 (2) 


C24 


0.130(4) 


0.099 (3) 


0.119(3) 


0.048 (3) 


0.027 (3) 


0.023 (3) 



Geometric parameters (A, ") 


02— C9 


1.366 (3) 


C5— H5A 


0.9300 


02— H2A 


0.8200 


C12— C13 


1.356 (4) 


03— C3 


1.368 (3) 


C12— H12A 


0.9300 


03— H3A 


0.8200 


C13— H13A 


0.9300 


Nl— C21 


1.467 (3) 


C18— C19 


1.518 (4) 


Nl— C18 


1.473 (3) 


C18— H18A 


0.9700 


Nl— CI 


1.489 (3) 


C18— H18B 


0.9700 


C8— C9 


1.382 (3) 


Cll— H11A 


0.9300 


C8— C16 


1.430 (3) 


C21— C20 


1.529 (4) 


C8— CI 


1.523 (3) 


C21— H21A 


0.9700 


C16— C15 


1.410(4) 


C21— H21B 


0.9700 


C16— C17 


1.434 (3) 


C4— H4A 


0.9300 


C15— C14 


1.367 (4) 


C20— C19 


1.495 (4) 


C15— H15A 


0.9300 


C20— H20A 


0.9700 


CI— C2 


1.529 (3) 


C20— H20B 


0.9700 


CI— HI A 


0.9800 


C19— H19A 


0.9700 


C9— C10 


1.411 (4) 


C19— H19B 


0.9700 


C17— C12 


1.411 (4) 


C6— H6A 


0.9300 


C17— Cll 


1.415 (4) 


N2— C22 


1.339 (4) 


C7— C6 


1.386 (4) 


N2— C24 


1.428 (4) 


C7— C2 


1.393 (4) 


N2— C23 


1.446 (4) 
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C7 — H7A 
C2— C3 
C3— C4 
CIO— Cll 
CIO— HlOA 
C14— C13 
C14— H14A 
C5— C6 
C5— C4 

C9— 02— H2A 
C3— 03— H3A 
C21— Nl— C18 
C21— Nl— CI 
C18— Nl— CI 
C9— C8— C16 
C9— C8— CI 
CI 6— C8— CI 
CI 5— CI 6— C8 
C15— C16— C17 
C8— CI 6— C17 
C14— CI 5— C16 
C14— C15— H15A 
CI 6— CI 5— H15A 
Nl— CI— C8 
Nl— CI— C2 
C8— CI— C2 
Nl— CI— H1A 
C8— CI— H1A 
C2— CI— HI A 
02— C9— C8 

02— C9— CIO 
C8— C9— CIO 
C12— C17— Cll 
C12— C17— C16 
Cll— C17— C16 
C6— C7— C2 
C6— C7— H7A 
C2— C7— H7A 
C7— C2— C3 
C7— C2— CI 
C3— C2— CI 

03— C3— C4 
03— C3— C2 
C4— C3— C2 
Cll— CIO— C9 
Cll— CIO— HlOA 
C9— CIO— HlOA 
C15— C14— C13 



0.9300 
1.400 (4) 
1.394 (4) 
1.351 (4) 
0.9300 
1.404 (4) 
0.9300 
1.372 (4) 
1.379 (4) 

109.5 
109.5 

104.0 (2) 
116.0(2) 
112.29(19) 
119.0(2) 
121.2 (2) 
119.8(2) 
123.8(2) 

117.1 (2) 
119.1 (2) 

121.4 (3) 
119.3 
119.3 

109.61 (19) 
111.41 (19) 
111.8 (2) 
107.9 
107.9 
107.9 

123.5 (2) 
115.1 (3) 
121.5 (3) 
121.5 (3) 
119.6(3) 
118.9(3) 
121.8 (3) 
119.1 
119.1 

118.1 (2) 
121.7 (2) 

120.2 (2) 

121.0 (3) 
118.8(2) 

120.1 (3) 

120.3 (3) 
119.9 
119.9 
121.1 (3) 



01— C22 
C22— H22A 
C23— H23A 
C23— H23C 
C23— H23D 
C24— H24C 
C24— H24D 
C24— H24A 



Nl— C18— H18A 
C19— C18— H18A 
Nl— C18— H18B 
CI 9— CI 8— H18B 
H18A— CI 8— H18B 
CIO— Cll— C17 
CIO— Cll— HI 1A 
C17— Cll— H11A 
Nl— C21— C20 
Nl— C21— H21A 
C20— C21— H21A 
Nl— C21— H21B 
C20— C21— H21B 
H21A— C21— H21B 
C5— C4— C3 
C5— C4— H4A 
C3— C4— H4A 
CI 9— C20— C21 
CI 9— C20— H20A 
C21— C20— H20A 
CI 9— C20— H20B 
C21— C20— H20B 
H20A— C20— H20B 
C20— CI 9— CI 8 
C20— CI 9— H19A 
C18— C19— H19A 
C20— CI 9— H19B 
C18— C19— H19B 
H19A— CI 9— H19B 
C5— C6— C7 
C5— C6— H6A 
C7— C6— H6A 
C22— N2— C24 
C22— N2— C23 
C24— N2— C23 
01— C22— N2 
01— C22— H22A 
N2— C22— H22A 
N2— C23— H23A 



1.207 (4) 

0.9300 

0.9600 

0.9600 

0.9600 

0.9600 

0.9600 

0.9600 



111.2 

111.2 

111.2 

111.2 

109.2 

121.3 (3) 

119.4 

119.4 

103.7 (2) 
111.0 
111.0 
111.0 
111.0 
109.0 
119.9(3) 
120.0 
120.0 
105.9 (2) 
110.6 
110.6 
110.6 
110.6 
108.7 
105.2 (3) 
110.7 
110.7 
110.7 
110.7 
108.8 
119.0(3) 
120.5 
120.5 

120.8 (3) 
121.2 (3) 
118.0(3) 
125.8 (4) 
117.1 
117.1 
109.5 
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f> i c /" "• 1/1 T T 1 A A 

C15 — C14 — H14A 


119.4 




N2 — C23 — H23C 




109.5 


Cl3 — Cl4 — H14A 


119.4 




H23A — C23 — H23C 




109.5 


C6 — C5 — C4 


121.1 (3) 




N2 — C23 — H23D 




109.5 


• s TIC A 

C6 — C5 — H5A 


119.5 




H23A — C23 — H23D 




109.5 


C4 — C5 — H5A 


119.5 




H23C — C23 — H23D 




109.5 


C13 — C12 — C17 


121.5 (3) 




N2 — C24 — H24C 




109.5 


l_, 1 j — L 1 z — n 1 Z/\ 


1 1 Q T 




XT 9 CIA T49zLr> 




1 HQ ^ 


C17— C12— H12A 


119.3 




H24C— C24— H24D 




109.5 


C12— C13— C14 


119.3 (3) 




N2— C24— H24A 




109.5 


C12— C13— H13A 


120.4 




H24C— C24— H24A 




109.5 


C14— C13— H13A 


120.4 




H24D— C24— H24A 




109.5 


Nl— C18— C19 


102.6 (2) 










Hydrogen-bond geometry (A, °) 


D—K-A 




D — H 


R-A 


D-A 


D — R-A 


02— HZ4-N1 




0.82 


1.88 


2.565 (3) 


140 


03— H3/1-01 




0.82 


1.86 


2.678 (3) 


173 
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